Insulin-like growth factor-I activation of Akt survival cascade in neuronal cells requires the presence of its cognate receptor in caveolae.
Insulin-like growth factor-I (IGF-I) plays important roles in survival of neurons. Caveolae, cholesterol-rich microdomains of plasma membrane, act as platforms for some neurotrophic factors. In this study, we examined a possible role of caveolae in IGF-I signal transduction in pheochromocytoma PC12 cells. IGF-I treatment attenuated serum withdrawal-induced apoptosis, which was reversed by treatment with methyl-beta-cyclodextrin (CD) that removes cholesterol from plasma membrane. Immunocytochemical and subcellular fractionation analyses revealed that IGF-I receptor (IGF-IR) was colocalized with caveolin-1, a major protein component in caveolae, and that CD treatment reduced IGF-IR contents in caveolae. Consistent with these findings, IGF-I phosphorylation of insulin receptor substrate-1 and Akt was impaired, and cholesterol supply restored the IGF-I action. Furthermore, experiments using small interfering RNA revealed that the reduction of caveolin-1 expression impaired the IGF-I action. In addition, the colocalization of IGF-IR with caveolin-1, and the caveolae-dependent IGF-I action were duplicated in primary culture of rat cerebellar granule neurons. These results demonstrate that the presence of IGF-IR in caveolae is required for the neuroprotective action of IGF-I.